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1 0  INTRODUCTION 

The Systems Enpecnng Managemtnt Plan (SEMP) descnbcs the s y s t m a ~  andngarous 
a ~ h u s c d b y E G & G a t t h e R o c L y ~ t s p l a n t ~ m t h e ~ ~ ~ a f s y s ~ e n g r n e e n n g  
to the EnwMlmntal Restoraton Management 0 Program. Included 1s a defhhon of the 
systems engmecmg pnxxss and the method used for plauxung and cond the systems 
enpcenng process, and en-g spcclalty mtegrahon 

In this document, the term systems engmeenng or systems cagmcenng mamgamnt is used 
when dlscussmg mwws or fbnctxons that may be pafbrmd by several EGBtG ERM Program 

c n g m m g  management as uscd hum mfers to the conduct of tcchcal achwhes rather than 
specrfic orgmzahons engtneenng dlsclpltnes or Contract Work Bmkdown Structlpe (CWBS) 
elements 

orgam2aQona.l elements (1 e aperableunlts (OUS) The term sy!mnSen-g or systems 

ThtEGBiGERMprognUnManagcrextrclscsoveralldtrcctlonandcontralofsys~en~g 
efforts through development of pw managcxmnt plans sethng and d m g  prow goals and 
amctables mcmaranda, and m e w  mtetlngs 

1 1  REFERENCES 

The systems enpcenng approach pen m thIS document IS basad on the rcq-ts and 
grudance proMded III Depanmcnt of Energy (DOE) kkr4700 1 The nferraces used m the 
preparation of thu plan am mcludcd m S m o n  5 0 

1 2  POLICY 

Thts document presents gudance for wrng systems cngmcemg to I#xxIIIIplrsh the EG&G ERM 
Programs technd objectrves. By mung dus document, the EG&G ERM Program q m s  the 
use of systems enpccnng from a l l  other EG&G orgmzahons Supparttng the ER Program. 

The pohaes and soopt of systems cngmcamg presented hGlrMn cover a broad range dERM 
Progmmact~whes F a r c o s t ~ ~ v e ~ s y s t t m s e n g n e e ~ g ~ b e ~ t o r n a t c h t b e n e a d  

When thIS document dots not clearly define the systems engu#ermg appmach far an pven 

engneumg approach for such an mwty on an as nccdcd baas. 

and scope of the mdlvldual ou pjects 

actlwty theEG&GERMprogramManagcrmayestabllshthc~tsofthesystans 

1 1  
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Implementanon of systems en-g wdl mtegrate the xwpnments ~ I V U I  m DOE Order 4700 1 
the Federal F d h e s  Agreement and Consent 0rde.r Interagency A-t (IAG) and 
Enwonmental htection Agency @PA) gu~dehes forconducmg enmmta l  =starahon 
achmhes (See Refawes 1 and 2) The goal is to elmmate duphcmon of systems-cngmcnng 
related tffarts r e q d  by these three docunmnts whde cnsunng compltance wth the program 
rmsslon and objectwes The mtcgratmn of Nanod Enwwrmcntal Poky A ~ e m v e  
En-ntalRepnse Compenmon andLdnhyAct(NEPNCERC!LA) ummcntswth 

NEPA/CERCL4 mtcgra~on am also Qscussed ~tl Reference 7 

All documnts generated by the systems enpeertng pmccss w d l  be controlled m (Docacd8I1cc mth 
the EG&G proctdun Number 06 01 Rev 0 June 30 1993 Document conti01 

system e n g m m g  is addressed m References 6 and 7 NEPA nqurnments whrc "fi apply to 

1 3  OBJECTIVES 

The obwhves of thts SEMP arc to 

Ensure the systcmahc plannrng and control of an mtegratcd ER Rogram engtneerrng &art, 

provldc a means to measure propss rn achevmg tcchcal mcpemcnts urcludurg early 
tdcntificahm of problems and hgh nsk areas 

Ensure the mtcgratton of engmmng speclaltlcs (1 e. mamtamatnhty envmmmental, health, 
and safety) mto the totaI h g n  effort; and 

1 4  SCOPE 

1 2  
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1 5  DEFINITIONS 

1 5 1 Systems Engineering Management 

The management and control approach to systems engmccmg Of projects comsts of h'ee 
separate but related, Hctlvltlcs (1) tecbcal pl-g and control, (2) the systems enguieavlg 
pmcess and (3) engrnearng specialty mtemon as described m the followmg pagraphs 

1 5  1 1 Technical Planning and Control Tezhmcal pl-g and control conslsts of the 
management and control of a pject's  teciuucal C O ~ P O ~ Q ~ ~ S  through use of a CWBS Cost 
Account Plans (CAPS) Work Packages, Planmg Packages Integrated Work Cantrol Packages 
(IWCP) configmoon mnagcnmt, techcal m e w s ,  pro3ect managanent plans, and .unnlar 
documents 

1 5  1.2 The Systems Engineering Process The systems engmmng process is a 
sequence of actrvltes and daxmns that transforms a mssloll n d  mto a de 

the projects end nxult meets the defined need (1 e all physlcal and f ' u n c t ~ d  mtufhccs arc 
fulfilled) m a techmcally acceptable and cost-effixtwe manner Aocolldrngly the system 
dguratlon may be dmved through an itenmve process that ex8rmnts dmvc  approaches 
developed by synthesls analysls, deslgn and test, as apphcable (some system confi ttons can 

parameters and ensures that all phpcal and funchonal mterfaces meet defined rquuunents. Also 
systems engmeenng provlBcs assurance that all apphcable special enpeenag mqwancnts, such 
assafety r e h W t y  avahbhty opaabd~ty nuun-ty a n d h u m a n f ~ h a v e b e m  
apprqmately factored mto a COStCffCCttVt system dgurat~on. 

1.5 1.3 Engineering Specialty Integration Engmcenng s p d t y  integranon consists of 
the managmg and coordll18Mg of concurrent engmemng actlwacs such as nsk BSSCSS~C~~, 
loptxs analym q u t y  assurance, safety analyas, nkbhty avadabhty and matntatnabhty 
analysls etc 

1 5 2 

t~an of system 
perfonnanccparametersandIaefemd~~mco~guratlon.Theplw;esslsapp "%d toensuethat 

be dettnmnad from a p n m  knowledge) Systems engmumg urtegraas relevant tcc ELI 

Systems Engineering Functions 

Systems enpeenng funchons mluclc a COmblIllltm of tecluucal and mmqpnmt procacs 
apphed throughout the lrfecycle ofapject. Systems enguiccnng IS the fint Bctlwty umkhtkm 
when s m g  a new p j e c t .  Fust, systems e n p m g  dcvc~requnaaents based on customer 
mssion need, obpctwa and constmnts. secondly an optmmzed system codigurat~on is 
developed and turned over to h g n  enpenng 

1 3  
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1 5 3 System Engineering Process Phases 

The seven phases of the systems en-g pn>oess advocated by DOE 0de.r 4700 1 am dep& 
m Figme 1 1 It should be noted that the process provides fur fdback from both desrgn synthas 
and system dcfmaon througb evaluahm and optmumon. The faedback ma result m changes bo 
any of the preccdmg pmccssrcsults, mcludmg mtss~on need andobwves dz fixut~on and the 
development of design rcqmmcnts The faadback allows an iteration proctss, whwh is helpful m 
amvlng at OphmUm duhons A dehaon of each phase is gven below 

1 5  3 1 Mission Needs, Project Objectives, and Constmnts- Mmion needs project 
objmves and consmts Conshtute pw top-level q-nts. They rn prepand by 
DOE/RFO and serve as thc b a s  mput to the systems engulaerlng pmccss. Dunng the first phase, 
project mrsslon needs objcchvcs, and c o m t s  (tech& health and safety maim- 
schedule costs etc ) ate &hd, f m g  the bass fop the kgnatcd propet and allomg the 
systems enpeemg process to begm As the p j e c t  procds mto the next system mpecmg 
phase the results can be oaccd back to the top-level nquvmrents estabbhd m the first phase 

13.3 2 Function Analysb- Gwen the top level rcqummcnts (1 e. defined need objccaves 

dentdicmon, (2) funcaonal performance rcqummcnts analyas, and (3) tunc qumnmts 
analysis 

15.33 I Functional I&nt@cafion Funcuons arc i&nt&d to carry out the acawucs to 
meet the defined need. Funmons axe often idenhficd through the use atfuncaanal flow block 
bgrams (FFBDS) that deplctrelaaonslups among funmons In F i p  1 1 each €immon is 
&splayed by a block. Taken together the blocks show the scqucntd nlaaoashrp of all funchons 
of a system that meets the defined need. Some funchons may be accomphshcd M parallel odrers 
must be performed m senes In the dmgram, these relamnshlps axe shown by hncs amncctmg the 
blocks Funchons idenbfy what must be acc~mphshcd, not how it IS to be done FFBDs can 
be developed on more than one level of &tad As the FFBD IS pnpand, an tmdcmanw of the 

a n d c o n S t r a u r t s ) ~ ~ b y D O E , d u e e l n t e r r e l a a d a c t l v l h e s ~ I l l l t i n M A - ( l ) ~ ~  

14 

7 I 
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total aperaaon of the system is acqmred. Further the flow cllagram can m e  as a baas for 
developmg operating procedms 

For example rf a &fined need results m an OU remedmon p j e c t  for the m v a l  and safe 
&sposal of contammated sod the necessary funchons mght be (a) identify the appkable 
rcgulat~ons and standarcis, (b) charactcnzt the nature and quanttty of contammaad scnl, (c) select a 
d~sposal ute (d) select the means to nmovc package transport, and storc the con- sod 
(e) ideat@ the enwonmental controls to be used, (0 define the final momtomg plan to venfy the 
acceptatnhty of resdual sal, and (g) define the mautonng plan at the Qsposal ate 

I 5 3 2 2 Functional Performance Requirements Analysis Inputs into and outputs 
h m e a c h  hnctmn aredenafiuiand dyzed  tobetterundmtmdthelnarrelaa 

the system s functtonal elements For each funchon pdhmncc reqwlemnts am developed. 
These qummcnts  axe C w S h C S  Of the 0 t (1 e the puccntofcontammtum to be 

m sufficient deml for dmct use as cn&m fur deslgn and aperatron personnel skdl development, 
demmmahon of cn-tal safety and health conslderatton and logsshcs support, etc 

I 5 3.23 T h e  Requirement Adysu-Tune r q m m e n t s  ~ T C  evaluated by exarmnrng the 
stquenttal occurrence of the hmons The concumnct overlap and tlrmng of the funcaons me 
used to rdtnafy tumcnttcal functmns - those that afbtnactlon tunc, down trme oravadahhty 
Ttus IS uscfd m developmg h g n  requvements for somt funchans, Further the tunc rchonshlp 
of all funct~ons must be understood to ens- the eff&ct~ve usc of resources For example If an 
acceptable dqosal ate IS not wadable for several years many of the soll cllsposat mwacs can be 
delayed Some of the functtom mght be changed, or thtv scqucncts m y  be FtMscd as the result 
of the tulze requvements analysls 

1.5.3.3 Functional Allocatron In this phase Rqumment Allocaaon Sheets (RASs) are 
usedfor~n~gandallocaturgfunctlonnqutnmentsfromm;BDsto~~sy~aem 
elements such as subsystems or cqu~pmcnt. Normally a RAS IS used to record the pufbmam 
r e ! q ~ n t s f o r t a c h f u n c t I o n ~ o n t h e F F B D  Dunngfimchdallocatlon,theRASu 
often used far subfunchons rather than expmdmg the FFBD graph h p m m n t s  are lpven tlt 
tams of (a) the purpose of the funchon, (b) pufamancc parmctm (c) 
special reqmmcnts for etc and(e)mterfaces.Aftera 
Se lma the RAS 1s uscd to funcaonal reqmnmts to m&wdual system elanents. For 
example e l e m c n t s t h a t ~ ~ t e a n r # ; c c p ~ l e c ~ o n o f ~ ~ ~ r m e s t a b l l s h e d  
(1 e the number of samples how taken where taken how analyzed, and how reparted would all 
b t s p e c l f i s d a s ~ ~ r c q ~ n t s )  

1.5.3 4 Design Synthesis and Integratron Design synthess is the -on of one or morc 
deslgnconccptstosatufythestatcdqummcnts Integratmnbnngstogethadrehgnconccpt 
components to form a smgle Cnhty or system. Dunng this phase, cand~datc dessgn concepts (Le 

system functloas These lnput/output lntcrachons become the lnltlal dehltlon of T O f "  m llots between 

removed, the removal capaclv) as compared to T e mput. perfarmance qummcats am developed 

re& action) ale developed uslng the allocated systemrequtramnts dcvdapd in the plecdmg 

I 

1s  
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phase All systan components arc comdercd to amve at an mtegrated system. As the demls of the 
almtlve systems am developed, all system nqmments mcludmg mterfacc n q m n t s  arc 
considered 

For example M a conmated sod removal and storage ~ J C C ~ ,  two or mae sod mnoval 
mcthods arc defined. Thcse may lncludc equpmnt and personnel contamers for collcchng 
transporhng and storing the c0n-W sod, mutes and mt8ns for transporhng the sod 
contamers procedures for ckmng up and handhg the contamrs. permanent d~~posal sites 

Inanparahon o f  a new feature to personnel safety may lead to change m another f- that 
h a d a l r c a d y b e e n ~ n ~ s e v e r a l a l ~ t l v ~ t o ~ t h e c h a n ~ m ~ ~ ~ I d e n t r f i e d ,  
evaluated, andmtegratcd mto the concepts This synthcs~~ andlntegratlon pi~cfsg contmum untd 
all n q m t s  have been satisfied and the dtmahve systems am shown to be feaslble 

1 5.3 5 Analysis, Evaluation, and Optimzation This itcratwe s stem actlvlty starts as 

margms and assess altcmatlvcs. In this phase each alternative IS analyzed foa 

protectlonandmollltolug andem~talmonltoklngwltheq~pnlaltandpersolll#l etc 

Sooll as systMnconcepts begln to take shape Inltd analyses arc A to-desrgn 
lxqmvemcnts A l ~ ~ t h a t h a v e p r o c l l l s e  areevaluatcdmmoredc~ 
dcsgns for a system am spcclfically created to meet the qummcnts 
need, it IS postable that some changes would lead to m p v d  
defined below 

I 5 3.5 I Trudeo#Stu&s-Appropnate tradeoff stu&es arc conducted to postulate design 
almnatlves to sane the functional @- q-ts For example m a Tcmcdtal p j e c t  
mvolvmg sod removal and disposal, a ttadcoff study could bc conducted on the effect o f  another 
drsposal~teorsmallcrsollcontatncrs 
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e n m  system must be deterrmned to mamtrun a well mtegrated system configurat~on. As the nsults 
of these evaluahons are consdered, some changes udl be recommended for urcluslon m the 
optmuzed system 

1.53 6 System Definition In this phase the performance cdiguraum and arrangement 
of a chosen soluhodsystem and its elements are portrayed m sultable forms Sultabk forms may 
mclude dagrams layouts computer or physcal models procedures and schedules ctc Physical 
and funct~onal mterfaces between system elements arc dembed, as arc system @ormance 
chamctensb~s Designs for equlpmcnt and faahties are comprehenslvc enough to penmt detaded 
assessment. The SoIuuon selected may not be optmum, but it must be acceptable 

In a typical ER p j e c t ,  the system defhhOn phase starts when an acceptable solution IS selected 
andsubrmttedforEPAapprovalduningtheCERCLA RecordofDeclslon (ROD) 
obtaumg appmvals RD achvit~cs arc started by producmg dctadcd drawmgs, 
procedures that completely define the system configurat~on Test pnxxduFes arc EKepand as 
needed 

1.5.37 Construction and Integrated System Testing This phase of the systems 
engmenng process as apphed to ER p j e ~ t s ,  cons~~ts of constructmg cqmpmcnt and fa&- 

and fadties as apphcable 

Tests are perfarmed m accordance wth test plans Fabncanon and constructxon rn pafammi III 
conformance wth the drawmgs and spedicahons System tests, as needad, fbllow the prepad 
testprocedmtover@thatperformanceisacceptable Whensahsfactcmlycompk~thesystiem 
is declaredready Finally the RA is qlemented. 

For a conrammated sod removal and storage mject, any sped equqmcnt (1 e sod contamer) 

equlpment 1s selected, and pnx;eduns arc finaltztd for sod removal contamer loadin& and 
enwonmntalmomtcmng Anyrcqdfacllttlesarcconstructedandthentestedfaacceptabrltty 
When system performance is acceptable work wdl begm and con6nuc to complctma 

and Mplemenmg system tests dunng fatmca~odpmcmment and collstrllctl ' o n o f l c e w ~ p ~  

wdl be fabrrcattd, then tested toconknco np a m a n c e t o n q ~ n t s .  E-tal xnonmmg 

1 5 4 Program Baseline 

DOE order 4700 1 defines a baselme as a quantlcatVC expxemon ofprqJected cam, schedule or 
tecbcal prognss toscsyc as abase ar standard for perfarmance of aeffort. Thepqjcctbaseltne 
is needed for p r o j e c t  execution, control, dcclslon mkmg and 
agamst whch ppct progress is measuned and IS a traceable 
n m h u o n  deslgn and cleanup process 

SmatBwmCn~ 

T h e p j e ~ t  basehe comsts of a set of controlled lnfannatron that has 
placed underconiQurahon management (1 e change conml, trachg, 
reporhng) Basehe defkhons arc described m Section 3 1 of the configuratron Management Plan 
(CW) 

17 
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2 0 
Tcchcal plannmg and conml for the EG&G ERM Program are &heated below far the vanous 
program act~wt~~s The EG&G ERM Fmgram 
a c l l v l ~ c s a r e c a m e d o u t ~ g m t h r s p l a n  
E G W  ERM Program personnel Applrcat~on 

Technical Planning and Control 

mtegraaon mvmes arc shown m Figm 2 1 However respons~tnh and autkmty to carry aut 
systems enpeenng tasks wdl be dengnatcd as appropnatc by the 4 &G ERM progtam 
Manager 

2 1  PLANNING 

Techcal m e w s  and conml of documentation wdl gudc development ofintcgratlon plans and 
schedules for the program. The EG&G ERM Program obJtcaves wdl be lrtvlcwcd to enme that 
the rcmednl schedules are d ~ s t r c  Tachntcal mmws wdl be the respons~Wty of the hector of 
Enmnmcntal Smces and Engmemg (ES&S) or hs dcsgnee 

cmmimaam and p l m g  between Irmeidraton speuahsts and engmenng k g n  d ~ ~ ~ ~ p h n c s  and 
specraltles wdl be prowid early m the assessment phase for OUs 

2 2  DESIGN CONCEPTS 

2 2 1 Completeness 

2 1  

t 
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2 2 2 Interface Compatibility 

In the process of developmg remcdtal concepts requuements regardurg deslgn co~tdnhty of 
engmcmng mterfaces wdl be dedine as apprqmate m JA Plans and Remcdd Investqgat~od 
Featab&ty Study (RIPS) Reports or supplementary documents The s lemMltary documents 

documents, conceptual deslgn reports design cntena documents and &tad deslgn packages 

Interface rcqmments related to major system elements, faahaes, utllttles, hardware, software 
and d- wdl be estabhshcd, coodmd, andmammncd Clearhcsofcommumcaaon and 
tune P ydmcunnamnofchangcstothesc mtufacedocumnts d be u m n d  wmrdingto the 
ER program Dlrcctlves (PDS) 

2 2 3 Simplicity 

The IA plans and FS tasks will evaluate the most nutable opaons acamhg to the CERCLA 
pxucess Addmonal tasks may be UndataLen by the EGM ER h g r a m  to den* and assess 
a d b l e  technolog~es well m advance of the FS and IA P h m g  tasks. Dunng the selecton and 
development of remdsal altemanves, the concept of dcs~gn smphaty and maxllllum 
standadmmn d be employed (1 e exlstmg technology and standard off the shelfhdware 
i temsw1l1beusedwhenevernq~tsandanalyscs~t)  

may rnclt.uk system requrcmcnts docurmnts functional and aptratlo 3 rcq-nts @&OR) 

2 3  TECHNICAL DESIGN REQUIREMENTS DEFINtTION 

T e c h t l l c a t d e s l g n r e q u n c m n t s ~ ~ ~ ~ s n S ~ a ~ ~ ~ t o a c t ~ t t e s ~ t o ~ ~ ~  
evaluatton/sclmon (Le dunng Fs and IA plamng) and RD 

2 3 1 Baseline Identification 

2 3 2 Traceability 

2 4  CONTROLS 

2 2  
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2 4 I CWBS Compatlbliity 

The CWBS & d e s  the worjt to be puformcd mto ~ J C X  task areas CWBS cuxnpat~tnl~ty wth 
techcal tasks ensures that techcal control of the mmedntlon acumtles IS mtegratcd wth funds, 
cost, schedule and performance controls System and techcal rcq-ts udi also be 
ConsTstcnt and traceable thmughout the CWBS Thls conslstency 4 penmt p m p t  rwlcssmtnt of 
changes m the r c q m n t s  and help &termme lmpact on the program cost, schedule, techcal 
problems and performance 

2 4 2 Technology Risk Assessment 

Remedml actlon unplemcntation nslts (1 e techcal safety and health, mstltutmnai, cost, and 
schedule) w d  be quahtahvely ob quanhtatIveIy ELsstssed, as apppnate, to gulde en- 
deasions and evaluahon of altunat~ve schemes 

2 4 3 Technical Performance Measurement 

Techcal pcrfamance measurement technzquts pven m the PDs wd be mal to cornpan the actual 
techcal aduevemtnt agamst the tcchcal basehe Thts lncludes ldentdbtbn ofthe 
between the techn~~al achievement to date and the techcd basehe, unth any new p n O M e m s  and 
nsk areas rqxntcd to program mauaguncnt. Tachnrcal performance mammmnt WIII be a wtd 
tool m achevmg conformance to outside agency ~ g u h o n s  T c c W  pcrfarmancc mcasmmcnt 
IS smnlarto cost and scheduleperfopmance m - n t  and IS apartofthePerfannance 
Measurement Basehe developed m the PMP 

2 4 4 Compatlbllity wlth Related Actlvltles 

Systems enpeenng management achmnex wdl be compatible wrth relatad prognun -anent 
mwaes Far example changes to system q-nts m response to a soluaon to an d c n ~ e d  
problem wdl be evaluatai fbr W pject mpact wth respect to pcxfomranoe cost, and schedule 
8s dlscussed In the CMP 

2 5  ANALYSIS 

An ~ Y S S  wdl be p d d  during nmerllal OphOnS C V ~ ~ W ~ S C I ~ ~  and RD R e m  
declsions xeganbng apaons will reflect d y a s  of system cost4ect1vcxms based on pc&mana 
andothex techmcdparamters, a s p w d c d m  theEPA ~ d o c u m c n t s  (See Refaa#x 2) To 
the extent allowed by CERUA the analps wdl comdcr nsk calculattons and LCC factars 

Befm selecting a rexmdnnon appmach, what ff C X ~ ~ C I S C S  wdl be mductcd to deannu# the 
effbcXveness of the proposed nmdtatlon approach Also the d y m  wdl address p j e c t  
schedule and resource consmts Remehaon declsions wdl be traceable to the analyses upon 
whch they were based. 

2 3  



EG&G ROCKYFLATS PLANT Manual Number RFP ER MP 02 
Systems Engineering Management Plan Guide No 2 0  Rev 0 
Environmental Restoration Management Program Page 4of5 

W-ef faveness  analysls of mpeenng altematwes wdl mclude cost of acqulsiaon and 
ownmhlp lncl~gmalntaullngngulatorycompllance 

Cost estunamg plan gudelmes have been developed to mtegrate cost emmates hfe-cycle 
plamng and mdependent cost esnmate rewews 

2 6  TECHNICAL REVIEWS 

Techcal xewews wdl coverall aspects ofthe actwoes q m g  RUFS RD or RA efforts under 
the IAG as well as DBtD slots Tecbcal documents generated wdl be Fcvlcwcd8ccordlllg to 
procedures to ensure that all rerncdntm re~urremglts have been met All m w s  wdl dude  a 
regulamycomponent a s r c q d b y  the IAG In process m w s  wdl be usedtotheexant 
possible 

T ~ ~ ~ r e v l e w s u n l l b e u s t d t o a s s t s s t h e & ~ o f c o m p ~ ~ o f ~ h t a a L ~ ~ t h e a p p l t c a b l e  
basehe rmssion and d m o n  rcqumments Techcal  nwws wdl pvide a systema~c 
documented approach for ensunng that scheduled achvioes have been acax@shcd m 
confarmance to the techmcal repmmnts .  The remew process wdl accomphsh the followmg 
goals 

Estabhsh authommon to proceed mth the next mcrement of work, 
Estabhsh an updated tcchcal basehe to be used by pm parhapants 
Ensure that techcal achvmes meet the a p e d  tezhcal rcqummcnts 
Iden* techmcal deficlences as early as possible, 
Ensure that all mterfkes arc adequatelydefined, and 
Idenm comctlve mon 

2 6 1 Independent Verification 

Documents r e q m g  subrmttal under the IAG IA plans RVFS scopg'plans, and RVFS 
wdl~ivellldependentvenficatlonasdtnctedbyDOE(RF0 Independcnt"mplr0cess mews 
wdl be used to the extent posslble 

2 6 2 Review of Subcontractor Technical Efforts 

Kemew of subcontractor and vendor tcchcal efforts wdl be conducted as appropriate a rcq& 
Laboratory analysls data wdl be mcwedaccudmg toEPA grndelules on data vahdatron. A 
complete descnpoon of the data m w / & a  valtdatlon process can be found m the GRAASP plan. 
Rewew requmments wdl be est8M1shcd fbr any s u t x x m ~  OT VenQrpmdng sexwecs m 
support of the EG&G ERM tasks mvolwng IA RVFS RD or RA actiwbes 

2 6 3 Public Reviews 

Pubhc review of the ER Program acllw~es wdl be arranged by the DOE/RFO as raqmred. 

2 4  
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2 7  CORRECTIVE ACTION IMPLEMENTATION AND CONTROL 

Tcchcal problems andother-es mcludmg xxmcomphance vnth remabaaon 
rcquvemtnts can be idenafled at any phase of the d a o n  process Once dcntlflad, 
chscrcpmaes d be farmally documented as actm items asslgned to a rcspomble party for 
closure and tracked untd closed. Conecttve amons vvlll be lmplementad and wdl be Eatlared to be 
responsive to specific program needs 

2 5  
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3 0  SYSTEMS ENGINEERING PROCESS 

The systems engmumg process wdl be mtcgrated mth the CERCLA RVFS process to elumnate 
duphcatim of efforts The CERCLA phases (as promdcd 111 the JAG and as fiutherdefinad m the 
EPA pdehes) and the appkable systems engmeenng actlvlties expected to be most dmnnant m 
each phase are discussed below 

3 1  MISSION NEEDS, OBJECTIVES, AND CONSTRAINTS 

The rmssion needs, objemves and consmts for the RFO ERM Program am defined m PMP All 
of the EG&G ERM Program tdmcal actimties wdl be traceable to and d u c t e d  for the 
purpose of s8-g these top-ltvel nqulrcmcnts 

3 2  SITE CHARACTERIZATtON/INVESTIGATlON 

The EG&G ERM Program ate c-on/imvestigation efforts d dude scopuig 
assessment, RIs, a n d h n t a m m a t m  andDeCamrmssl01ung @&D) e-ns 

Before c ~ o n / i n v ~ ~ s t i m r _  plans wdl be prepared m amphame mth the IAG 
~ ~ R C R A , C o n s e n t ~ a n d C o m p h a n ~ A g r e t m t n t ( C I O C A )  W o r D O E ~ t o  
dent@ nquvemtnts and descnbe the methodology for c h a r a m n z m o n h v ~  Systems 
enpeenngdunng CERCLA c-on/invemgatimd beperformedby adhenngto the 
DataQuahtyObJ~e@QO)pn>cessperEPA~mes TheDQOpmcesswdlcnsmcompkte 
well mtegrated, and focused n~rnrements for ate c ~ d i i ~ g a t w n  These 
reqummcnts wdl be a part of the ch-o&vestigation plan and becoane basehe 
requvcments when a p e d .  

3 3  REMEDIAL ALTERNATIVES SELECTION 

3 3 1 Pre CERCLA Remedlal Alternatives Selectlon 

As appropriate systems enpccnng tools wdl be apphcd dunng p RVFS mvms to ensum that 
a b t e d  set of c o s t 4 m v e  oprms axe avadable forconsdenmon dunng the CERcLAmnedd 
selemon proccss 

The nquvemtnts thatdcfmcthe system wdl be documented acadng to the fibrmat pven m DOE 
Standad NE F 1 2T Preparaton of Plant and System Desgn 

3 1  
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DeSCnphOn Documents January 1989 A seaion of thrs documtnt wdl provide the justtficaaon 
and source of each reqmxmnt wth its meabfity to hgher level rcquuemcnts Interface 
req-nts and system mput/output rcqmments wdl also be mcluckd This document d 
b e c o m e  a project basehe when appved. 

3 3 2 CERCLA Remedial Alternatives Selectlon 

Se laon  ofthe remcdmt~on approach for all IA cleanu is documen tedm an I A P h  Smnlarly 
sclmon of the remcdmhon approach for all post RVF h cleanups IS documented 111 a FS report. 
Selmon of a remedmon a-h foreither an IA or post RVFS cleanup WIN be perfamred 
accdmg to the won analps and evahmon process m the EPA gudcha. The EPA 
rccommendcdprocess 1s dcslgnadtoensum that the sclcctedranedtal apprcmch udl fulfill the top- 
level rcqummcnts Thls IS comparable to the systems engmcenng pracess advocahed 111 DOE Odcx 
4700 1 

3 4  REMEDIAL DESIGN AND REMEDIAL ACTION 

EG&G WIU have RD and RA xespannbd~t~es dunng IA acmmes. Also, EG&G d have 
momtonng~m~esasanopcra~gcontractoaon jactsthat~n~dVeRDandRAb~ng 

RD and RA may d u d e  systems dchhon and support of mnsmm mtcgmtd tcsttng actlvltles 
asdef'lnedmtheisplan(Subsections 1 5 2  1 5 3 6  and 1537) Intcmalmcmomdaarothcr 
d o c u m e n t s d b e u s e d t o c s ~ t h e l e v e l  a n d s o o p e o f s y s t c m s e n ~ g ~ v ~ m s a t t h e  
be-g of each RD andRA caslrperfmmed by EG&G or RD andRA tasks forwhh EG&G 
wdl have momtonng responslbhty 

pafarmad by other con- s c l d  by DO-0 lr e systems cnpcmngprocess apphcd to 

.- 

3 2  
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4 0  ENGINEERING SPECIALTY INTEGRATION 

Ehgurccnng specialty m t e g x ~ o n  d be p u f o d  dunng the EG&G ERM Program act~mtm 
mvolvmg altemanves wlmon RD and RA Coonbanon of engurcumg spcahcs (1 e 
rehbd~ty avadabhty m m n a b h t y  safetyenpccnng humanfactiorsanalysls lntaf&cc 
control LCC cstunatmg and reqwrcments documentahon) d be accomphshed through 
mcmomda and presenmons m pro- mectrngs documentad by meetrng mmutes 

4 1  INTERFACES 

Intufhccs d be mtegratcd lnto the &sign concepts and d e d  thmugh design m w s  Systems 
engmcenng d ensure that all 111mfaccs are dentdid and c o d  to the extent that the system 
and its subsystems or components must be identii?ed 111 the conceptual deagns 

4 2  ENVIRONMENTAL, SAFETY, AND HEALTH 

Systems enpctrmg d be used to ensure that all aspects of the prolect related to cnwrommml 
safety and health (LC cnmmental evaluanon reports, safety analyas reports safety m e w s  
safety a d t s  and other safety and health related mons) arc i&nt&d and camdud. This wdl be 
accomphshcd by mtegrabng and coodmatmg all envuonmental and safety relabed tasks mth safety 
personnel through systems engmcumg 

4 3  RISK MANAGEMENT 

Rsk management ensures that nsk analyses are p f d  and used by the ERM Program 
management as a dcclslon mahng tool The nsk analyses pufbmcd and the mgatmn ctctlons 
planned d be documented. RI& mmgmon mons udl be tracked and nported by CWBS 
elementoronatask by taskbans 

4 4  RELIABILITY, AVAILABILITY, AND MAINTAINABILITY 

4 5  SYSTEM TESTING 

4-1 
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CAP 

CDH 

cERaA 

CMP 

COCA 

CWBS 

Dgg 

DOE 

DOE/HQ 

DOE/Rpo 

DQO 
EPA 

ERM 

Esm 
F&OR 

FFBD 

XA 

IAG 

IWB 

LCC 

NEPA 

ou 
PI) 

PMP 

Appendix A - Acronym List 
- 

Cost Account Plan 

Colorado Department of Health 

Comprehensive Enmnmcntd Response &mpenfWon, 

Co&guratton Management Plan 

ConsentOrdcrandComphanccAgnement 

andLlablllQfACt 

Contract Work Breakdown Stmctm 



RA 

RAS 

RD 

RFP 

RUFS 

ROD 

SEMP 

T&EP 

Ts&I 

USTs 

c 

Rcmcdd Amon 

Requvement Allocahon Sheets 

RefndalDeslgn 

Rocky Flats Plant 

Remcdml hvestIgahon/FeaslbdIty Study 

Rccopd of Declslon 

systems Englncenng Management piaa 

Test and Evaluat~m Plan 

Tcchcal Suppat and Intcgratm 

Undupund Storage Tanks 
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